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(54) yCTPOflCTBO flIW YCTAHOBKH IU1ACTW- 
PH B OBCAflHOB TPyBE 
(57) HsoOpeTCHHC othochtch k tcxhhkc 
noASCMHoro peMOHTa ckboxhhm h npcfl- 
Ha3Ha>teHO una BOCCTaHOBJieHHfl repMe- 

TH33UHH OOCORKUX. KOJIOMH H«J>THHHX, B6~ 
flHHbOC H raSOBMJC CKB8JMH. Uejib - noBU- 
meHHC HamenHOCTH paOoru ycTpoftcTBa 

3a CMeT UpCflOTBpaHeHhfl SaiUlHKHBaHMK 

npofcmibHwx KOHycHbix ynopoB 9 b ro*pH- 



pcbsmhom nnacwpe (IH) 3 npH oAHOBpe- 
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MCintoM yitpouiemiH ero ko »c nyKioui. 
YcTpoucTBo coAcpwiiT no/iyw u^oiiry ( Hill ) 

1 c pautiAJibHWMH OTBepcTiiHMU 2 m pac- 
noAoaeiinwe 8 nonocTH TO 3 uaTpyoica 
ynopbi 9. Ho KOHuaM uHAitHAPHqecKHX 
y^acTKos 111 3 pa3MemeMbi hickhmh mecT- 

KO CBH3aHHWH C FUlI I H BepXHHH y31« 

ynncTiiemia (W) 4, c kotopwmii *ecTKO 
coen"feiibi ynopw 9. noA TO 3 pa3Memcna 
AopHHpywman roAOBica 14 , c kotopoh *e- 

CTKO CBH3aH IIHXHHH KOHet* ITUl 1. Hk*HHH 

yy 4 ycTaMOBJieH Ha cpesiioM onenenre 

Ma IHQ 1. flOfl paAHaAbHMMM OTBepCTHHMH 

2 nifl 1 iineer b cnoeA noAOCTH nepe- 
KpwBaTCJib novoxa b bkac cpesnofl aa- 
rnynKH 10 c cfcHxcaTopoH. flnn noAa^e 

KHAKOCTM BO BHyTpeHHWW nOAOCTb TO 3 



co^naeTCH jiniMieiitic, oOecnemtDawtaee 
pacaiitporme h iipiwaTHe TO 3 ao nonHoro 

KO HT3 KT3 CTO rO<J)pMpOBa HIIOH MflCTH K 

BHyTpeiiHert cTCiiKe oGcaAHoft kohohhu. 
repMeTH3auHH BiiyTpeimcil no.nocni TO 3 
o6ecneMHBaeTCH yy 4. B momcht kphth- 
uccKoro A3 ba en n h hkjkhhh yy 4 onycxa- 
gtch no fill) t. OflHODpeMeiino npn ne- 

3liaMHTCAbHOM yDGJlI14GHHM AaBACHHB. Cpe~ 

gaeTCH (JjMKcaTop 3arnymKH 10, xoTopaa 
naAaeT b pacoiHpeiHtyib nojioctb nill 1. 
na pacnoAO*eHHyw b Hen orpaHHmrreAb- 
Hyw KpecTOBHHy. 0cBo6o*AaeTca KaHaA 
sum nepeAa^H *hakocth b roAOBxy 14. 
Pa3McmeHHbrf* b Heft oGpaTHbifl Knanaii 15 
npH co3AaHMH AaBAeHHa aaxpusaeTca. 

9 HA r 



1 

H3oGpexeHHe othocmtch k TexHMKe 
noA3eMHoro peMOHTa ckb&jkhh, a HMeHHo 
k ycTpoficTBaM ana BoccTaHOBAeHKA rep- 

MeTH3aUHH 06CaAHb« KOAOHH He4>TH HbtX , 

boaahux m raaoBbtx ckesjchh • 

UeAb H3o6peTeiiHH - noEumeHHe na- 
AexiiocTH paOoTbi yCTpoftCTBa 3a cner 
npeAOTBpataeHHH aaxAAHUBaKHfl ynopoB 
b nAacTupe npH oAHOBpene hhom ynpo- jq 

OieHMH ero XOHCTpyXUHH. 

Ha 4>Hr. 1 H3o6pameH ro4>pHpoBaHKUfl 

nJiaCTbipb C UHAHHAPH^ieCKHMH xoHue- 

bnmh ywacTKaMH; Ha $Hr. 2 - paspe3 
A-A Ha $Hr. I; Ha <J>Hr. 3 - paapes t5 
B-B Ha <&Hr. 1; Ha ifrHr, 4 - ycTpoflcTBo 
b cOope c nAacTbipeM, ofinjKH bha; Ha 
$nr. 5 - noAaxeHHe nAacTbipa nocAe 
rHAPaajiimecKoro BOSAeftCTBHa na roia- 
crupb; Ha 4>nr. 6 - to le , nocjie cpe- 20 
3a HHXHero y3Aa ynjioTHeHHa; Ha <t>Hr.7- 
to xe ( npH ero xaAH6poBxe AopHHpyio- 
meft roAOBKOH b HavaAbHUH nepHOA; Ha 
<twr. 8 - nonomeHHe nepexpuBaTejia no- 
TOKa b MOMeHT pacmHpeHHH njiacTbipa 25 

rHAPaBAHqeCKKM B03AeHCTBHeMf Ha 

<t>Hr. 9 - to me, nocAe ero cpeaa, pa3- 

pp.3 . 

yCTpOMCTBO COCTOHT H3 FIOAOW IDTaH- 

m 1 c paAHaAbHMMH otbcpcthamh 2, 3C 
pacnoAoaceHHbiMM b nyTpn ro^pHposaHHoro 
nAacTbxpR 3 f yanon 4 ynAOTiieHHH 9 3a- 
KpenaeiiHhnc Ha noaoH orraHre 1 b kohug- 

BbCC tlll-'IHHApHMeCKHX M3CTRX TO^pHpOBa H~ 
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Horo nAacTbfpa 3 h cocToanpfx H3 KOAb- 
ueBbtx 3AacTHHHbix BTyAOK 5, Mameo6- 
paaHux nawneT 6, orpaHHMHTeAH 7 m 
cpe3Horo orpaHHHHTeAH 8, -paaMemeHHbix 
BHe ro(tpHpoBaH!ioro nAacTbipa 3 sa ys- 
AaMH 4 ynAOTueHwa, npo4»HAbHboc Konyc- 
Kbix ynopoe 9 f pacnoAoxeHHboc Ha nepe- 

XOAaX OT rO<J>pHpOBaHHOH K UKAHHAPH- 

uecxoft noBepxHOCTH nAacTbipa 3 c o6ec- 
neneHKeN HenoABHxHoro noAomeHHa ona- 
cTupa npn cnycxe b CKBaxHHy h co3Aa- 

HHfl yCAOBHH A^H p33MeiUeHHH yilAOTHH- 

TeAbHbix sneMeHTOB Bwme yriopoB b w 

AHHApHMeCKKX M3CTHX IIAaCTbipH , Aepe- 

xpwBaTeAa noToxa b bhac cpe3H0ft 3a- 
rAymKH 10 c <J)HKCaT0pOM 11, yCTaHOB- 
AeHHbix b nonoft nrraHre 1 noA ee pa- 

AHaAbHblMA OTBepCTHHMH, orpaHHMHTeAb- 
HOft KpeCTOBHHbl 12, pacnoAOTiceHHOH B 
pacumpeHHOH noAoCTH 13 niTaHrH 1, Aop- 
HHpywmeA rHAPaBAHnecKOH toaobkh 14, 
3aKpenAeHHOH Ha HKmHeM Konue nonoH 
uiTaHrH 1, h oCpaTHoro KAanaHa 15, 
pa3MemeHHoro b rHAPaBAHuecxoft Aop- 
HHpyioiueH roAOBxe 14. 

ycTpoflcTBo cnycxaeTCH Ha HacocHo- 
KOMnpeccopHboc TpySax 16 x necTy 1 7 
AexfreKTa oGcaAHofl TpyCu 18, 

ycTpoftcTBo pa6oTaeT cjiCAYKn^M 06- 
pasoM. 

nocAe cnycKa ycTpowcTBa b cOope 
c naacTbipeM na nacocno-KOMnpeccop- 
Hbtx TpyOax t6 b CKBaicHny k mgc t v 17 
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A'.^cKTa b o6can'«ofl Konoime 16 ixo no- 
n * orraHre 1 nepe3 panuajibiibie ot- 
bl, ctmh 2 bo BHyTpeHHKwo nOiiocTb nna- 

CTWp« 3 F10A3WT XHAKOCTb H C03J\a**T 

ruApaBJiHMecKoe AaB/ieime, oSecneMHBa- 
Kxuee pacnHpcime H npHmaTHe nnaCTwpn 
AO no/iHoro KOiiTaKTa ero rocfepHpooaHHon 
MacTH k BHyTpeHHefl cTCHKe oOcaAHofl 

r.OAOHHbl. 

TepMeTHaauHH BHyTpeHHeA noJiocTH 
imacTbipH npH co3AaHHH AaBJieHHH oOec- 
neMHBaeTCrt aa c^eT y3noe 4 yanoTHe- 
hrr 9 pacnojiomeHHbix no KOKuaM nnaCTW- 

PH B UHAHHAPHUeCKHX HaCTHX. IIpKMeM 

nepBOttaiasibHo rcpneTH3auHH o6ecne- 
WBae-rCH *iameo6pa3HbiMM MaHxeraMM 6, 
a npH pocTe naBJieHiw HaA«HocTb rep- 
MSTHsauKH AonoAHHTGAbHo noBbimaeTCH 

3AaCTHqHMMH BTyAXaMH 5, KOTOpbie noA 

BoaAeftCTBHeM AaBJieHHH , nepeMemancb 
coBMecTHo c Hameo0pa3KWMM MaHkeTaMH 
b occbom HanpasneHHM no urraHre 1, 
cxHMaxrrcH, a b paAHanbHOM KanpaBneHHH* 
no AHaHeTpy yBenMMMBaioTCH t npo«!Ho koh- 
1-aKTHpyn c uhjihhaph^cckoA noBepxHo- 
CTb» ruiacTtipH c oAHOBpeNeHHUM ero 
pacoiHpeHH6M npH pocTe AaBneHMH ao 
KPHTH^iecxoro MOMeHTa. B momcht HacTy- 
ruieHHfl xpHTHMcexoro (pacqeTHoro) 
Aaanetoui cpesaeTCH orpaHHMHTenb (maA- 
6a) 8 h KHxKHft y3en A yniioTHCHHH ne- 
peMemaeTCH no nonoA nrraHre bhhs. Oa" 

KOBp£M6HHO npH He3HaMHTCJIbHOM (paC- 

qeTHOM) yBeronieHHM AasneHHH cpeaaer- 
ch 4»HKcaTop 11 nepcxpuBaTeJiH noToica 
cpesHoft 3arnynncH 10, xoropan naAaeT 
b pacnmpeHHyio nonocTb 13 Ha orpami- 
qHTeJlbMyW xpecTOBHHy 12, ocBo6o*AaH 
icana/i aah nepcAaw xhaxocth b rHApas- 
mnecxyw flop HHpytfmyxt ronoBxy 14 . 06- 
paTHbift KJianaH 15 npH co3AaHHH Aasne- 
huh b AopHHpywmeft ronoBxe 3aKptiaaeT- 

CH. 

ftpouecc passajibuoBKH muiMHApnyec- 

KMX KOHUOB DJiaCTbipH H KaJIHtfpOBKH no 

Baeft ero pjinne ocymecTBAHOTCH nyTeM 
npoTHTHBaHHH noA AaBJieHHeM mapaB- 
jMiecxofi AopHHpywmeft ronoBxoA npw 
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non^CMe HacoCHo-KOMnpcccopiibix TpyG 
iia noBepxHocTH. TaK kuk uonan ujTan- 
ra 1 HMeeT paA»iaAMiue oTnepcniH 2 c 

BbWOAOM JRHAKOCTH B CKBaxMliy, TO nOA~ 

6 AepxaHHe HeoOxoAMMoro AasneHHH b yc*r- 
poftcTBe npH paaBanbuoBKe kohuod m 
KanH6poBKe nnacTwpH oOecneqHBaeTCH 
3a ever yBenHneHHH npoHSBOAHTenbHO;- 

q cth nacoca. 

KanHfipoBKy ruiacTbipH motho noBTo- 

pHTb MHorOKpaTHMMM npOXOA3MH THAP3B- 

AKMecKoft AOpHHpywmew tojiobkh, npn 
3T0M cnycx ronoBKM b ncxoAHoe nono- 
, 5 xeHne ocymecTB^neTCH 6e3 H36brroMHoro 

AaBJieHHH 5KHAKOCTH B CHCTeMe. 

Ilocne oKOHnaHHH npouecca ycTaHOB- 
kh nnacTbipH H36brroHHoe AaBJieHMe b 
cHcreHe chkmsstch h ycTpoflcTBo noA* 
?0 HHMaeTCH na noBepxHocTb, npn stom 

CAHB 3KHAKOCTM H3 Tpy6 OC ymeCT BAH eT C H 

Mepe3 paAHajibiiwe otbcpcthh 2 ycTpon- 

CTBa« 

25 

OopMyna H3o6pereHMH 

YCTPOHCTBO A"H yCT3H0BKH ItnaCTbipH 

b oOcaAHoft Tpy6e, coAepxan;ee nonyio 
nrraHry c paAHaJibHbiMH oTBepCTHHMM, 
ro4>pMpoBaHHbifl nnacTbipb c uhahhaph-^ 
qecxHMH yMacTxaMH no KOHuaM Ann paa- 
Mememfii BepxHero, xecTKo cBnaaHHoro 
c ndnoA DTaHroft, m HKXHero y3noB 
ynnoTHeHHA, pacnonoxeHHbie b noJiocTH 

35 njiacTwpH ynopbi, xecrxo cbh 3aHHbie c 
ysnaMH ynnoTHeHMn, m pasMemeHHyw noA 
nnacTbipeM AOJP^Py 1011 ^ rojioBxy, o t- 
AH^awmeecH TeM, mto, c ue- 
nb» noBwmeHHa HaACxHocm paOoTbi ycT- 
poftCTBa 3a c«ieT npeAorBpameHH* sa- 
KAHHHBaHMii ynopoB b ruiacTbipe npa OA" 
HOBpeMeHHOM ynpomeHMH tro KOHCTpyK- 
lOiK, HiacHHft ysen ynnoTHeHMK ycTaHOB- 
neH Ha cpe3HOM aneMeHTe na nonoA 

45 nrraHre, nocneAHHH xecrxo CBH3ana hot- 
hmm kohuom c AopHiipyw^eA rOJIOBKOA H 
HMeeT b CBoeA nonocTH noA p a ah an ban- 
mh orsepcTHJiKH nepexpbiBaTejib noToxa. 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1 . Under radial holes 2, hollow rod 1 
in its cavity has a flow shu toff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1 . At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1 , Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same after the 
lower packing assembly has sheared off, Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod I, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18. 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts. In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time, with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly, shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head 
where lowering of the head into the initial position is accomplished without excess pressure of 
the fluid in the system. 

After the process of patch placement is finished, the excess pressure in the system is 
released and the device .s lifted to the surface, where the fluid is drained from the pipes 
through radial holes 2 of the device. 

Claim 

A device for placing a patch in casing, containing a hollow rod with radial holes a 
corrugated I patch with cylindrical portions at the ends for disposition of an upper packing 
assembly that ,s ngidly connected with the hollow rod and a lower packing assembly, supports 
that are disposed in the cavity of the patch and are rigidly connected with the packing 
assembhes, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventing jamming of 
the supports ,n the patch while simultaneously simplifying its design, the lower packing 
assembly 1S mounted on a shear member on the hollow rod, the latter is rigidly connected by 
the lower end with the coring head and has a flow shutoff assembly in its cavity under the 
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[see Russian original for figure] 
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[see Russian original for figure] 
B— B 



Fig. 2 Fig 3 



[see Russian original for figure] 



Fig. 5 



[see Russian original for figure] 
A— A 



1432190 



Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 8 
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